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DETAILED ACTION 

1 . Claims 1 -28 are pending in the instant application. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on June 18, 2001 is in 
compliance with the provisions of 37 CFR 1 .97. Accordingly, the information disclosure 
statement is being considered by the examiner. 

Drawings 

The drawings are objected to because the reference numbers and reference 
labels are not clear enough to be legible in every case. Further, in figure 3, the 
reference 32 to the sigma-delta modulator cited in paragraph 28 (pg. 8) of the 
specification is not shown. Rather, in figure 3, reference 82 is noted as the sigma-delta 
modulator, and no reference number 32 is found. Corrected drawing sheets in 
compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid 
abandonment of the application. Any amended replacement drawing sheet should 
include all of the figures appearing on the immediate prior version of the sheet, even if 
only one figure is being amended. The figure or figure number of an amended drawing 
should not be labeled as "amended." If a drawing figure is to be canceled, the 
appropriate figure must be removed from the replacement sheet, and where necessary, 
the remaining figures must be renumbered and appropriate changes made to the brief 
description of the several views of the drawings for consistency. Additional replacement 
sheets may be necessary to show the renumbering of the remaining figures. Each 
drawing sheet submitted after the filing date of an application must be labeled in the top 
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margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1 .121(d). If 
the changes are not accepted by the examiner, the applicant will be notified and 
informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 

Claim Objections 

3. Claim claims 3, 7, 14, and 16 are objected to because of the following 
informalities: 

Regarding claim 3, the claim provides for a second finite impulse response (FIR) 
filter. However, claim 2, which is a parent claim of claim 3, provides for a delay circuit. 
According to the specification and drawings, the FIR filter provides the delay as claimed 
in claim 2. Therefore, claim 3 is objected to because the second finite impulse 
response filter conflicts with the delay circuit of claim 2. 

Regarding claim 7, in line 3, "generating an output signal" should be replaced by 
-generating the second output signal — ^for consistency of the claim language and the 
embodiment of the invention according to the specification and drawings. 

Regarding claim 14, in line 3, "generating an output signal" should be replaced by 
-generating the second output signal — for consistency of the claim language and the 
embodiment of the invention according to the specification and drawings. 

Regarding claim 16, the claim should be dependent upon claim 1 1 rather than 
claim 1. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 103 
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4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made, 

5. Claims 1, 6, 8-11, 15-21, and 23-28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over O'Loughlin (US 5705959) in view of Riley (US 4965531), and in 
further view of Dent (US 5351016). 

Regarding claim 1, O'Loughlin discloses by figure 7 a modulator comprising: a 
complex modulator (abstract; fig. 7, refs. 71-75), said modulator operative for receiving 
input data (f(t)) and generating a first output signal (output of 75) representing the 
modulation to be imposed on a carrier signal to effect complex modulation of said input 
signal (ct)(t)) and a second output signal (output of 74) representing an amplitude of said 
input data (a(t)); a frequency or phase modulator (63) and an amplifier (67) for 
amplifying said carrier signal output by said phase-lock loop circuit, said second output 
signal controlling the amount of gain of said amplifier (col. 7, line 63 - col. 8, line 43). 
O'Loughlin discloses a frequency or phase modulator but does not explicitly disclose 
that the frequency modulator comprises: a sigma-delta modulator and a phase-lock loop 
circuit. However Riley teaches by figure 1 a sigma-delta modulator (102), said 
frequency modulator operative for receiving said first output signal (122) generated by 
said complex modulator, and generating a control signal (104) representing the desired 
frequency of said carrier signal such that said carrier signal represents said input signal 
complex modulated; a phase-lock loop circuit (refs. 110, 114, 118, and 106) comprising 
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a voltage controlled oscillator (118) for generating said carrier signal and a 
programnnable frequency divider (106), said programnnable frequency divider receiving 
said control signal (104) as an input signal, said programnnable frequency divider 
operative for changing the frequency of the carrier signal in accordance with said control 
signal. The first output signal of O'Loughlin (output of 75) would be applied to the input 
(122) of the sigma-delta modulator of Riley. Riley further teaches an advantage of the 
disclosed sigma-delta modulator being that spurious noise generated by a conventional 
modulator is offset above the wanted frequencies (col. 3, lines 29-34; col. 4, lines 44- 
58). Therefore, it would have been obvious to one having ordinary skill in the art at the 
time which the invention was made to utilize a sigma-delta type frequency/phase 
modulator as taught by Riley in place of the phase modulator of O'Loughlin because it 
would offset spurious noises during modulation. 

Further regarding claim 1, O'Loughlin in view of Riley disclose complex 
modulation (offset QPSK modulation is a type of complex modulation) but not explicitly 
offset QPSK modulation. However, Dent teaches offset QPSK modulation, and teaches 
that offset QPSK modulation has less envelope fluctuations (col. 2, lines 49-65). 
Therefore, it would have been obvious to one having ordinary skill in the art at the time 
which the invention was made to use offset QPSK modulation as taught by Dent in the 
complex modulator of O'Loughlin in view of Riley because the lower envelope 
fluctuations may advantageously lead to a more linear output. Additionally, at the time 
the invention was made, it would have been obvious to a person having ordinary skill in 
the art to utilize offset QPSK as the type of complex modulation utilized by O'Loughlin in 



Application/Control Number: 09/883,539 Page 6 

Art Unit: 2634 

view of Riley. The applicant has not disclosed that the use of offset QPSK provides an 
advantage, is used for a particular purpose, or solves a stated problenn. One of ordinary 
skill in the art, furthermore, would have expected Applicant's invention to perform 
equally well using offset QPSK modulation because it is a type of complex modulation 
having low envelope fluctuations. Regarding claim 6, O'Loughlin in view of Riley, and in 
further view of Dent disclose the limitations of claim 1 as applied above. Further, Riley 
discloses that said control signal is programmable so as to allow said voltage controlled 
oscillator to be controlled to a desired carrier frequency. According to figure 1 of Riley, 
the control signal (104) output from the sigma-delta modulator (102) controls the ratio of 
the divider (106). In turn, the phase detector will control the VCO (118) through the low 
pass filter (114) according to the change in the divider output (108) in relation to the 
reference input (fj). Therefore, the control signal of the sigma-delta modulator controls 
the desired carrier frequency output by the VCO in a manner well known and 
understood by one having ordinary skill in the art. 

Regarding claim 8, O'Loughlin in view of Riley, and in further view of Dent 
disclose the limitations of claim 1 as applied above. Further, as understood by one 
having ordinary skill in the art, the carrier signal output by said phase-lock loop circuit 
has a constant envelope amplitude. The output of the VCO (Riley; fig. 1 , ref. 120) will 
not vary in amplitude according to the operation of a VCO. Rather, the output will vary 
only in frequency/phase according to the input (fig. 1 , ref. 116). Because the output of 
the VCO does not change in amplitude, it has a constant envelope amplitude output. 
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Regarding claim 9, O'Loughlin in view of Riley, and in further view of Dent 
disclose the limitations of claim 1 as applied above. Further, the amplifier (O'Loughlin; 
fig. 7, ref. 67) operates to amplitude modulate said carrier signal output by said phase- 
lock loop (Riley; fig. 1 , ref. 120) in accordance with the value of said second output 
signal (O'Loughlin, fig. 7, output of 74). 

Regarding claim 10, O'Loughlin in view of Riley, and in further view of Dent 
disclose the limitations of claim 9 as applied above. Further, the amplifier outputs a 
linearized offset QPSK modulated signal (col. 1 , lines 42-60). The purpose of the 
modulator of O'Loughlin, as understood by one having ordinary skill in the art, is to 
effect a linear modulation by separately applying phase and amplitude information to a 
carrier as illustrated by O'Loughlin in figure 7. 

Regarding claim 1 1 , O'Loughlin in view of Riley, and in further view of Dent 
disclose the limitations of claim 1 1 as applied to claim 1 above. 

Regarding claim 15, O'Loughlin in view of Riley, and in further view of Dent 
disclose the limitations of claim 1 1 as applied above. Further, O'Loughlin in view of 
Riley, and in further view of Dent disclose the additional limitations of claim 15 as 
applied to claim 8 above. 

Regarding claim 16, O'Loughlin in view of Riley, and in further view of Dent 
disclose the limitations of claim 1 1 as applied above. Further, O'Loughlin in view of 
Riley, and in further view of Dent disclose the additional limitations of claim 16 as 
applied to claim 9 above. 
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Regarding claim 17, O'Loughlin discloses a complex modulator (abstract) 
comprising: means for receiving an input data signal (f(t)) to be modulated (71); means 
(75) for generating a digital output signal (output of 75) representing the modulation to 
be imposed on a carrier signal to effect complex modulation of said input data signal; 
means (74) for generating an amplitude signal (output of 74) indicative of the amplitude 
of said input data signal; frequency or phase modulator means (63) for receiving said 
digital output signal and generating a digital control signal (output of 63) representing 
the desired frequency of said carrier signal such that said carrier signal represents said 
input data signal complex modulated; and means (67) for amplifying said carrier signal 
in accordance with the level of said amplitude signal (col. 7, line 63 - col. 8, line 43). 
O'Loughlin discloses means for frequency or phase modulating but does not explicitly 
disclose that the frequency modulator means comprises: means for controlling a 
programmable frequency divider forming a portion of a phase-lock loop circuit, said 
programmable frequency divider receiving said digital control signal as an input signal, 
said programmable frequency divider operative for changing the frequency of said 
carrier signal in accordance with said control signal, said carrier signal being generated 
by a voltage controlled oscillator. However, Riley does disclose by figure 1 , means for 
controlling (102) a programmable frequency divider (106) forming a portion of a phase- 
lock loop circuit (refs, 110, 114, 118, and 106), said programmable frequency divider 
receiving said digital control signal (104) as an input signal, said programmable 
frequency divider operative for changing the frequency of said carrier signal in 
accordance with said control signal, said carrier signal being generated by a voltage 
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controlled oscillator (1 1 8). The first output signal of O'Loughlin (output of 75) would be 
applied to the input (122) of the sigma-delta modulator of Riley. Riley further teaches 
an advantage of the disclosed sigma-delta modulator being that spurious noise 
generated by a conventional modulator is offset above the wanted frequencies (col. 3, 
lines 29-34; col. 4, lines 44-58). Therefore, it would have been obvious to one having 
ordinary skill in the art at the time which the invention was made to utilize a sigma-delta 
type frequency/phase modulator means as taught by Riley in place of the phase 
modulator means of O'Loughlin because it would offset spurious noises during 
modulation. 

Further regarding claim 17, O'Loughlin in view of Riley disclose complex 
modulation (offset QPSK modulation is a type of complex modulation) but not explicitly 
offset QPSK modulation. However, Dent teaches offset QPSK modulation, and teaches 
that offset QPSK modulation has less envelope fluctuations (col. 2, lines 49-65). 
Therefore, it would have been obvious to one having ordinary skill in the art at the time 
which the invention was made to use offset QPSK modulation as taught by Dent in the 
complex modulator means of O'Loughlin in view of Riley because the lower envelope 
fluctuations may advantageously lead to a more linear output. Additionally, at the time 
the invention was made, it would have been obvious to a person having ordinary skill in 
the art to utilize offset QPSK as the type of complex modulation utilized by O'Loughlin in 
view of Riley. The applicant has not disclosed that the use of offset QPSK provides an 
advantage, is used for a particular purpose, or solves a stated problem. One of ordinary 
skill in the art, furthermore, would have expected Applicant's invention to perform 
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equally well using offset QPSK modulation because it is a type of complex modulation 
having low envelope fluctuations. Regarding claim 18, O'Loughlin in view of Riley, and in 
further view of Dent disclose the limitations of claim 1 7 as applied above. Further, as 
understood by one having ordinary skill in the art, the carrier signal output by said 
phase-lock loop circuit means has a constant envelope amplitude. The output of the 
VCO (Riley; fig. 1, ref. 120) will not vary in amplitude according to the operation of a 
VCO. Rather, the output will vary only in frequency/phase according to the input (fig. 1 , 
ref. 116). Because the output of the VCO does not change in amplitude, it has a 
constant envelope amplitude output. 

Regarding claim 19, O'Loughlin in view of Riley, and in further view of Dent 
disclose the limitations of claim 17 as applied above. Further, the digital output signal 
illustrated by O'Loughlin (fig. 7, output of ref. 75) does not contain amplitude information 
of the data signal. Rather, it contains only phase information, and the output of the 
amplitude means (74) contains the amplitude information. 

Regarding claim 20, O'Loughlin in view of Riley, and in further view of Dent 
disclose the limitations of claim 17 as applied above. Further, the amplifier outputs a 
linearized offset QPSK modulated signal (col. 1, lines 42-60). The purpose of the 
modulator of O'Loughlin, as understood by one having ordinary skill in the art, is to 
effect a linear modulation by separately applying phase and amplitude information to a 
carrier as illustrated by O'Loughlin in figure 7. 

Regarding claim 21 , O'Loughlin in view of Riley, and in further view of Dent 
disclose the limitations of the claim as applied to claim 1 above. 
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Regarding claim 23, O'Loughlin in view of Riley, and in further view of Dent 
disclose the limitations of claim 21 as applied above. Further, Riley discloses the 
additional limitations of claim 23 as applied to claim 6 above. 

Regarding claim 24, O'Loughlin in view of Riley, and in further view of Dent 
disclose the limitations of claim 21 as applied above. Further, Riley discloses the 
additional limitations of claim 24 as applied to claim 8 above. 

Regarding claim 25, O'Loughlin in view of Riley, and in further view of Dent 
disclose the limitations of claim 21 as applied above. Further, Riley discloses the 
additional limitations of claim 25 as applied to claim 9 above. 

Regarding claim 26, O'Loughlin in view of Riley, and in further view of Dent 
disclose the limitations of claim 25 as applied above. Further, Riley discloses the 
additional limitations of claim 26 as applied to claim 10 above. 

Regarding claim 27, O'Loughlin in view of Riley, and in further view of Dent 
disclose the limitations of the claim as applied to claim 17 above. 

Regarding claim 28, O'Loughlin in view of Riley, and in further view of Dent 
disclose the limitations of the claim as applied to claim 1 above. 
6. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
O'Loughlin in view of Riley, in further view of Dent, and in further view of Clark (US 
5787135). 

Regarding claim 5, O'Loughlin in view of Riley, and in further of Dent disclose the 
limitations of claim 1 as applied above. Further, Riley discloses by figure 1 that said 
phase-lock loop circuit further comprises: a phase detector (1 1 0) coupled to said 



Application/Control Number: 09/883,539 Page 12 

Art Unit: 2634 

programmable frequency divider (106), said phase detector operative for generating an 
error signal (108) indicating the frequency difference between a reference signal and a 
signal output by said programmable frequency divider; and a filter (114) coupled to the 
output of said phase detector. O'Loughlin in view of Riley, and in further view of Dent 
do not explicitly disclose a reference divider operative for reducing the frequency of a 
reference signal by a predetermined factor generating an input to the phase detector. 
However, Clark teaches a reference divider (fig. 1 , ref. 12) of a reference generator (fig. 
1, "REF IN") having an output applied to a phase detector (fig. 1, ref. 14). The reference 
divider of Clark is applied, as understood by one having ordinary skill in the art, to 
create a specific and accurate frequency output by dividing a reference signal. The 
output of the reference divider may be adjustable and is more stable than the reference 
signal taken directly. Therefore, it would have been obvious to one having ordinary skill 
in the art at the time which the invention was made to utilize a reference divider as 
taught by Clark between the input reference and the phase detector of Riley in the 
modulator of O'Loughlin in view of Riley and in further view of Dent because the 
reference divider could be used to supply an adjustable frequency signal which is more 
stable and accurate than a reference signal taken directly from a reference generator. 

Allowable Subject Matter 
7. Claims 2-4, 7, 12-14, and 22 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Conclusion 
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8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The following references not cited above are cited to further 
show the state of the art with respect to linearized complex modulators. 

U.S. Pat. No. 6489846 to Hatsugai. 
U.S. Pat. No. 4972440 to Ernst et al. 
U.S. Pat. No. 6590940 to Camp et al. 
U.S. Pat. No. 6377784 to McCune. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason M Perilla whose telephone number is (571) 272- 
3055. The examiner can normally be reached on M-F 8-5 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Chin can be reached on (571) 272-3056. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http;//pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Jason M. Perilla 
February 7, 2005 
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